A Gram-stain-negative, strictly aerobic, rod-shaped bacterium, designated W1-2-1 T , was isolated from tap water in South Korea. The strain was characterized by a polyphasic approach to clarify its taxonomic position. Strain W1-2-1 T grew at 18- During the course of a study on the cultivable aerobic bacterial strains using the standard dilution-plating technique on R2A agar from tap water (pH 7.0) of Daejeon city, South Korea, several bacterial strains were isolated including a novel strain W1-2-1 T , which appeared to be a member of the genus Sphingomonas. Strain W1-2-1 T was cultured routinely on R2A agar at 25 or 30 C and preserved, as a suspension in R2A broth with 20 % (w/v) glycerol, at À70 C.
The genus Sphingomonas was created by Yabuuchi et al. [1] . The genus Sphingomonas, in the family Sphingomonadaceae, contains ubiquinone Q-10 as the major respiratory quinone and sym-homospermidine as the major polyamine. Members of this genus accommodate Gram-stain-negative, strictly aerobic, chemoheterotrophic, yellow-, orange-or whitishbrown-pigmented and rod-shaped bacteria that harbour diphosphatidylglycerol, phosphatidylglycerol, sphingoglycolipid, phosphatidylethanolamine, phosphatidyldimethylethanolamine and phosphatidylcholine as cell envelope components [2, 3] . At the time of writing, the genus consisted of 96 recognized species [4] , including the recently described species 'Sphingomonas aeria' [5] , S. oligoaromativorans [6] , S. daechungensis [7] , S. kyeonggiense [8] , S. gimensis [9] , S. gei [10] , S. lacus [11] , S. morindae [12] , S. psychrolutea [13] and S. yantingensis [14] .
During the course of a study on the cultivable aerobic bacterial strains using the standard dilution-plating technique on R2A agar from tap water (pH 7.0) of Daejeon city, South Korea, several bacterial strains were isolated including a novel strain W1-2-1 T , which appeared to be a member of the genus Sphingomonas. Strain W1-2-1 T was cultured routinely on R2A agar at 25 or 30 C and preserved, as a suspension in R2A broth with 20 % (w/v) glycerol, at À70 C.
The genomic DNA of strain W1-2-1 T was extracted by commercial DNA-extraction kit (SolGent) and amplified using the universal bacterial primer pair 9F and 1512R to obtain the 16S rRNA gene [15] . The purified PCR products were sequenced by SolGent [16] . Full sequence of the 16S rRNA gene was compiled using SeqMan software (DNASTAR) and compared with the 16S rRNA gene sequences of related taxa, which were obtained from the GenBank database (www. ezbiocloud.net [17] ). Multiple alignments were made using CLUSTAL_X program [18] with gaps edited using the BioEdit program [19] . Evolutionary distances were calculated using the Kimura two-parameter model [20] . Neighbour-joining [21] and maximum-parsimony [22] phylogenetic trees were reconstructed using the MEGA 6 program [23] , with bootstrap values based on 1000 replications [24] .
The 16S rRNA gene sequence of the strain W1-2-1 T determined in this study is a continuous stretch of 1404 bp (base position 29-1491 with respect to the Escherichia coli numbering system), which has been deposited in the GenBank database (accession number KT309085). A sequence similarity calculation using the EzTaxon-e server indicated that the closest relatives of strain W1-2- The Gram reaction was carried out by the non-staining method, as described by Buck [25] . Cell morphology was observed with a scanning electron microscope (Hitachi SU-3500), using cells grown on R2A agar for 2 days at 30 C. Catalase activity was determined by bubble production in 3 % (v/v) H 2 O 2 , and oxidase activity was determined using 1 % (w/v) tetramethyl p-phenylenediamine [26] . Carbonsource utilization and enzyme activities were tested using API 20 NE, 32 GN and API ZYM strips (bioM erieux) according to the manufacturer's instructions. Tests for the hydrolysis of casein, starch, CM-cellulose [27] and DNA (using DNase agar from Scharlau, with DNase activity detected by flooding plates with 1 M HCl) were carried out over 3 days at 30
C. Growth at different temperatures (4, 10, 18, 25, 30, 37, 42 and 45 C) and various pH values (pH 3.5-10.0 at intervals of 0.5 pH units) was assessed after
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Hephaestia caeni ERB1-3 T (FJ948169) 7 days of incubation in R2A broth. Three different buffers (final concentration, 50 mM) were used to adjust the pH of R2A broth. Acetate buffer was used for pH 4.0-5.5, phosphate buffer was used for pH 6.0-8.0 and Tris buffer was used for pH 8.5-10.0. Salt tolerance was tested on R2A medium supplemented with 1-10 % (w/v at intervals of 1 % unit) NaCl, and growth was assessed after 7 days of incubation. Anaerobic growth was tested in serum bottles containing R2A broth plus thioglycolate (1 g l
Sphingomonas indica
À1
) and substituting the air atmosphere of the bottle with nitrogen gas. Growth on nutrient agar (NA, BD), trypticase soy agar (TSA, BD) and MacConkey agar (BD) was also evaluated at 30 C.
Cells of strain W1-2-1 T were Gram-stain-negative, strictly aerobic, non-spore-forming and non-motile. Cells were rod shaped (measuring 0.3-0.4Â0.8-1.2 µm), as shown in Fig.  S3 . Colonies grown on the R2A agar plates for 2 days at 30 C were smooth, translucent, circular, convex, yellowish in colour and 1-2 mm in diameter. The morphological, physiological and biochemical characteristics of strain W1-2-1 T are given in the species description and Table 1 , which lists the characteristics that serve to differentiate strain W1-2-1
T from its closest phylogenetic relatives.
Genomic DNA of the novel strain and four reference strains was extracted and purified, as described by Moore and Dowhan [28] , and G+C content was determined by reversephase HPLC [29] . Cellular fatty acid profiles were determined using cells grown on R2A agar for 2 days at 30 C. The cellular fatty acids were saponified, methylated and extracted according to the protocol of the Sherlock Microbial Identification System (MIDI). They were then identified by capillary GLC, using version 6.0 of the Microbial Identification software package (MIDI), the TSBA60 database [30] and a 6890 chromatograph (Hewlett Packard). For the chemotaxonomic analysis, strain W1-2-1 T was grown in R2A broth for 2 days at 30 C. Collected cells were lyophilized for 24 h, and the isoprenoid quinones were extracted with chloroform/methanol (2 : 1, v/v), evaporated under vacuum and re-extracted in n-hexane/water (1 : 1, v/v). The crude n-hexane/quinone solution was purified using a SepPak Vac silica cartridge (Waters) and subsequently analysed by HPLC, as previously described [31] . Polar lipids were extracted and examined by two-dimensional TLC [32] . Polyamines were extracted and analysed according to Schenkel et Table 1) . The major respiratory quinone of strain W1-2-1 T was ubiquinone 10 (Q-10, 93.8 %), which is in line with all other members of the family Sphingomonadaceae (Table 1) . Small quantities of Q-8 (1.3 %) and Q-9 (4.9 %) were also detected at a peak area ratio. The fatty acid profile of strain W1-2-1 T was mainly composed of summed feature 8 (C 18 : 1 !7c/!6c, 58.7 %), C 16 : 0 (17.2 %) and C 14 : 0 2-OH (10.5 %), which was characteristic of members of the genus Sphingomonas. However, some minor qualitative and quantitative differences in fatty acid content could be observed between strain W1-2-1 T and its phylogenetically closest relatives. (Table S1 ). The detected polar lipids were phosphatidylglycerol, phosphatidylethanolamine, sphingoglycolipid, diphosphatidylglycerol, phosphatidylcholine and unknown lipids (Fig. S4) . The major polyamine of strain W1-2-1 T , like that of all established member of genus Sphingomonas sensu stricto [35] [36] , DNA-DNA relatedness values lower than 70 % are considered to be the threshold value for the delineation of genospecies; the results obtained for strain W1-2-1 T and four reference strains are low enough to assign strain W1-2-1 T as a novel species of the genus Sphingomonas.
The morphological, biochemical and chemotaxonomic properties of strain W1-2-1 T are consistent with the description of genus Sphingomonas. However, based on the phylogenetic distance between strain W1-2-1 T and other recognized Sphingomonas species, unique phenotypic characteristics (Table 1) and low level of DNA-DNA relatedness values with the nearest neighbours identified by phylogenetic analysis suggest that the strain W1-2-1 T is a type strain representing a novel species of the genus Sphingomonas, for which the name Sphingomonas aquatica sp. nov. is proposed.
DESCRIPTION OF SPHINGOMONAS AQUATICA SP. NOV.
Sphingomonas aquatica (a.qua¢ti.ca. L. fem. adj. aquatica living in water, referring to the isolation of the type strain from water).
Cells are Gram-stain-negative, strictly aerobic, non-motile and non-spore-forming rods (0.3-0.4 µm in diameter and 0.8-1.2 µm in length) after culture on R2A agar for 2 days. Colonies are smooth, translucent, convex, circular with regular margins, yellowish and 1-2 mm in diameter after 2 days of growth on R2A agar. Growth also occurs on NA and TSA, but Table 1 . Q-10 is the predominant respiratory quinone, and summed feature 8 (comprising C 18 : 1 !7c/!6c), . All strains were negative for motility and degradation of DNA, but positive for catalase. In API 20 NE and ID 32 GN kits, all strains were positive for assimilation of D-glucose, D-mannose, maltose, adipate and malate but negative for nitrate reduction, indole production, acid production from glucose, arginine dihydrolase, protease (gelatin hydrolysis), D-mannitol, propionate, caprate, L-histidine, 2-ketogluconate, D-ribose, inositol, itaconate, malonate, 3-hydroxybenzoate and L-serine. In API ZYM tests, all of the strains were positive for alkaline phosphatase, esterase (C4), esterase lipase (C8), leucine arylamidase, valine arylamidase, acid phosphatase, naphthol-AS-BI-phosphohydrolase, a-galactosidase, b-galactosidase and a-glucosidase but negative for a-mannosidase. +, Positive; À, negative; ND, no data available. ]. The polar lipids detected were phosphatidylglycerol, phosphatidylethanolamine, sphingoglycolipid, diphosphatidylglycerol, phosphatidylcholine and unknown lipids.
The type strain W1-2-1 T (=KACC 18309 T =LMG 28596 T ) was isolated from tap water in South Korea. The genomic DNA G+C content of the type strain is 67.1 mol%. 
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